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Wicking Index and Wicking Parameter characteristics of a superabsorbent material are important for the performance 
of a highly loaded superabsorbent composite because of the greater number of partide-to-particle interactions created 
by the higher concentration of superabsorbent particles within the absorbent composite. Highly deformed superabsorb- 
ent panicles will tend to block wicking channels which initially exist between the particles. Hence, resistance to defor- 

5 mation becomes much more important in such highly loaded superabsorbent composites than in conventional 
absorbent composites. Similarly, particles which cannot absorb a liquid under a load may not, in use, be able to expand 
from a dry state sufficiently to maintain wicking channels which initially exist between the particles and/or create new 
wicking channels. Hence, a high Absorbency Under Load becomes more important in such highly loaded superabsorb- 
ent composites than in conventional absorbent composites. Thus, Deformation Under Load evaluates the ability of a 

10 superabsorbent material to maintain wicking channels after the superabsorbent material is swollen, and Absorbency 
Under Load evaluates the ability of a superabsorbent material to maintain and/or create wicking channels as the super- 
absorbent material swells. 

When considering-the properties mentioned above, it is possible to have a relatively low total Absorbent Capacity 
and still have adequate performance in use if certain of the other properties discussed above are sufficiently high. This 
is will be explained in greater detail in connection with the examples. It will be appreciated that many other factors, not a 
part of this invention, also greatly impact product performance, such as product design, fit, the conditions under which 
the product is used, etc. 

Hence in one aspect, the invention resides in an absorbent composite comprising a matrix of fibers and superab- 
sorbent material having at least about 30 weight percent superabsorbent material based on the combined weight of the 
20 fibers of the matrix and the superabsorbent material, said superabsorbent material having a Deformation Under Load 
of about 0.60 millimeter or less and a Wicking Index of about 10 centimeters or greater. An Absorbent Capacity of about 
28 grams per gram or greater is preferred. 

In another aspect the invention resides in an absorbent article comprising a liquid-permeable facing material, a liq- 
uid impermeable backing material, and an absorbent composite sandwiched between the facing material and the back- 
25 ing material, said absorbent composite comprising a matrix of fibers and superabsorbent material having at least about • 
30 weight percent superabsorbent material based on the combined weight of the fbers of the matrix and the superab- 
sorbent material, said superabsorbent material having a Deformation Under Load of about 0.60 millimeters or less and 
a Wicking Index of about 10 centimeters or greater. An Absorbent Capacity of about 28 grams per gram or greater is 
preferred. The absorbent article can also contain a number of other components well known in the art such as transfer 
30 layers, leg elastics, waist elastics, tapes, and the like. 

In another aspect, the invention resides in an absorbent composite comprising a matrix of fbers and superabsorb- 1 ■* 
ent material having at least about 30 weight percent superabsorbent material based on the combined weight of the fib- * 
ers of the matrix and the superabsorbent material, said superabsorbent material having a Wicking Parameter of about ~ 
700 or greater. 

35 In another aspect, the invention resides in an absorbent article comprising a liquid-permeable facing material, a liq- 
uid impermeable backing material, and an absorbent composite sandwiched between the facing material and the back- 
ing material, said absorbent composite comprising a matrix of fibers and superabsorbent material having at least about 
30 weight percent superabsorbent material based on the combined weight of the fbers of the matrix and the superab- *. 
sorbent material, said superabsorbent material having a Wicking Parameter of at least about 700 or greater. The 

40 absorbent article can also contain a number of other components well known in the art such as transfer layers, leg elas- 
tics, waist elastics, tapes, and the like. 

In another aspect, the invention resides in an absorbent composite comprising a matrix of fbers and superabsorb- 
ent material having at least about 30 weight percent superabsorbent material based on the combined weight of the fib- 
ers of the matrix and the superabsorbent material, said superabsorbent material having an Absorbency Under Load of 

45 about 13 or greater. 

In another aspect the invention resides in an absorbent article comprising a liquid-permeable facing material, a liq- 
uid impermeable backing material, and an absorbent composite sandwiched between the facing material and the back- 
ing material, said absorbent composite comprising a matrix of fibers and superabsorbent material having at least about 
30 weight percent superabsorbent material based on the combined weight of the fbers of the matrix and the superab- 
so sorbent material, said superabsorbent material having an Absorbency Under Load of about 13 or greater. The absorb- 
ent article can also contain a number of other components well known in the art. such as transfer layers, leg elastics, 
waist elastics, tapes, and the like. 

Although this invention is primarily described in connection with disposable diapers, it is also applicable to other 
products having an absorbent composite, particularly those which are rapidly exposed to large amounts of liquid, such 
55 as training pants, incontinence garments, bed pads, and the like. 

In certain aspects of this invention, the Deformation Under Load is about 0.6 millimeter or less, preferably about 0.5 
millimeter or less, and more preferably about 0.4 millimeter or less, and still more preferably about 0.3 millimeter or less. 
A suitable range is from about 0.3 to about 0.6 millimeter or less. The Wicking Index is about 10 centimeters or greater, 
preferably about 12 centimeters or greater, more preferably about 15 centimeters or greater, and most preferably about 
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Figure 3 is a sectional view of the sample while being partially saturated in preparation for measuring the Deforma- 
tion Under Load. 

Figure 4 is a sectional view of the apparatus illustrated in Figures 1-3 while measuring the Deformation Under 
Load. 

Figure 5 is a perspective view of the apparatus used to determine the Wicking Index 
Figure 6 is a side view of the apparatus of Figure 5. 

Figure 7 is an exploded perspective view of the apparatus used to measure Wicking parameter. 

Figure 8 is a cross-sectional view of the apparatus used to measure Absorbency Under Load. 

In order to determine the Deformation Under Load and the Wicking Index for the superabsorbent materials of this 
invention, as will be hereinafter described, a synthetic urine was used as the absorbed fluid to closely approximate in 
use performance in diapers. The synthetic urine composition referenced herein comprises 1.0 gram methyl paraben, 
0.68 grams monobasic potassium phosphate (KH 2 P0 4 ), 0.31 grams monobasic calcium phosphate monohydrate 
(CaH 4 (PO 4 )2xH20), 0.48 gram magnesium sulphate heptahydrate (MgSO^HzO), 1.33 grams potassium sulphate 
(K 2 S0 4 ), 1.24 grams tribasic sodium phosphate dodecahydrate (Na3PO 4 x12H 2 0), 4.44 grams sodium chloride (NaCI), 
3.16 grams potassium chloride (KCI), 8.56 grams of urea (CO(NH 2 ) 2 ), 1.0 gram Germall 115 preservative (commer- 
cially available from Santell Chemical Company, Chicago, Illinois), and 0.1 gram Pluronic 10R8 surfactant (a nonionic 
surfactant commercially available from BASF-Wyandotte Corporation). The components are added to 900 milliliters of 
distilled water in the order given and each dissolved before the next component is added. The solution is finally diluted 
to 1 liter and has a surface tension in the range of 54-58 dynes per centimeter. 

Referring now to the Drawing, the invention will be further described in more detail. As previously discussed, the 
Deformation Under Load is an important factor in the various aspects of this invention. The Deformation Under Load is 
essentially a measure of a gelled superabsorbent material's ability to resist compression deformation under a controlled 
load. Briefly, the test involves the incomplete saturation of a superabsorbent material with a fixed amount of synthetic 
urine, compressing the superabsorbent material under a light load, and then measuring the deformation of the sample 
under a heavier load, all under ambient conditions. Referring to figures 1-4, the test apparatus and procedure will be 
described in detail. 

Figure 1 is a perspective view of the test apparatus during testing. Shown is a laboratory jack 1 having an adjusta- 
ble knob 2 for raising and lowering the platform 3. A laboratory stand 4 supports a suspension spring 5 connected to 
the probe 6 of a modified thickness meter (described below). The housing 7 of the thickness meter is rigidly affixed to 
and supported by the laboratory stand. The probe extends through the housing of the thickness meter, which detects 
any movement of the probe. Also shown is a plastic sample cup 8, a plastic weight cup 9 having a cylindrical foot 10, 
and a glass slide 1 1 . 

The modified thickness meter, which is used to measure the deformation of the sample under load, is a Mitutoyo 
Digimatic Indicator, IDC Series 543, Model 543-180, having a range of 0 - 1 .27 cm (0-0.5 inch) and an accuracy of 1 .27 
jim (0.00005 inch) (Mitutoyo Corporation, 31-19. Shiba 5-chome, Minato-ku, Tokyo 108, Japan). As supplied from.Mitu- 
toyo Corporation, the thickness meter contains a spring attached to the probe within the meter housing. This spring is 
removed to provide a free falling probe, which has a downward force of about 27 grams. In addition, the cap over the 
top of the probe located on the top of the meter housing is also removed to enable attachment of the probe to the sus- 
pension spring 5 (Available from McMaster-Carr Supply Co., Chicago, Illinois, Item No. 9640K41), which serves to' 
counter or reduce the downward force of the probe to about 1 gram, ± 0.5 gram. A wire hook can be glued to the top of 
the probe for attachment to the suspension spring. The bottom tip of the probe is also provided with an extension needle 
(Mitutoyo Corporation, Part Na 131279) to enable the probe to be inserted into the sample cup. 

Figure 2 is a sectional view of the sample cup 8 into which the superabsorbent particles 21 to be tested are placed. 
The sample cup is a plastic cylinder having a 2.54 cm (1 inch) inside diameter and an outside diameter of 3. 1 8 cm (1 .25 
inch). The bottom of the cup is formed by adhering (gluing) a 100 mesh metal screen 22, having 150 ^m openings, to 
the end of the cylinder. A 0. 1 600 gram (±.0005 gram) sample of the superabsorbent material, which has been sieved to 
a particle size between 300 and 600 urn, is placed into the sample cup and evenly spread over the screen bottom. 
(Fibrous superabsorbent materials need not be sieved.) The sample is then covered with a plastic spacer disc 23 (hav- 
ing a diameter of 2.51 - 2.53 cm (0.990-0.995 inch)) to protect the sample from being disturbed during the test. 

The sample cup is then slowly lowered into a plastic reservoir cup 31 containing 4.00 grams of synthetic urine 32 
as illustrated in the sectional view of Figure 3, being careful not to disrupt the superabsorbent material with escaping 
air. The inside diameter of the reservoir cup is only slightly greater than 3.18 cm (1.25 inch) in order to provide a snug 
fit between the sample cup and the reservoir cup sufficient to prevent the synthetic urine from escaping between the 
sample cup and the reservoir cup. The sample cup is lowered to the bottom of the reservoir cup such that the synthetic 
urine is gently forced up through the screen to evenly contact the superabsorbent material. The sample cup remains 
inside the reservoir cup for 30 minutes to ensure that all of the synthetic urine is absorbed by the sample. 

The sample cup is removed from the reservoir cup and placed on the platform 3 of the laboratory jack as illustrated 
in the sectional view of Figure 4. The plastic weight cup 9 having a cylindrical foot 10 is used to apply a known load to 
the sample. The cylindrical fqpt has an outside diameter of 2.51 - 2.53 cm (0.990-0.995 inch). The bottom of the foot is 
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retained after being subjected to centrrfugation under controlled conditions. It is measured by placing 0.200 grams of 
the sample material to be tested (moisture content of less than 5 weight percent) into a water-permeable bag which will 
contain the sample while allowing the test solution (0.9 percent NaCI solution) to be freely absorbed by the sarrple. A 
heat-sealable tea bag material (grade 542, commercially available from Kimb rly-Clark Corporation, Neenah, Wiscon- 
sin) works well for most applications. The bag is formed by folding a 12.7 cm (5 inches) by 7.6 cm (3 inches) sample of 
the bag material in half and heat sealing two of the open edges to form a 6.35 x 7.6 cm (2.5 x 3 inch) rectangular pouch.. 
The heat seals should be about .635 cm (about 0.25 inch) inside the edge of the material. After the sanple is placed in 
the pouch, the remaining open edge of the pouch is also heat-sealed. Empty bags are also made to be tested with the 
sample bags as controls. Three sample bags are tested for each superabsorbent material. 

The sealed bags are placed between two Teflon® coated fiberglass screens having .635 cm (1/4 inch) openings 
(Taconic Plastics, Inc., Petersburg, N.Y.)and submerged in a pan of0.9percent NaCI solution at 23°C± 1.1 1°C (73.4°F. 
± 2°F), making sure that the screens are held down until the bags are completely wetted. After wetting, the samples 
remain in the solution for 30 minutes, at which time they are removed from the solution and temporarily laid on a non- 
absorbent flat surface. The wet bags are then placed into the basket of a suitable centrifuge capable of subjecting the 
samples to a g-force of 350. (A suitable centrifuge is a Clay Adams Dynac II, model #0103, having a water collection 
basket, digital mm gauge, and machined drainage basket adapted to hold and drain the flat bag samples.) The samples 
must be placed in opposing positions within the centrifuge to balance the basket when spinning. The bags are centri- 
fuged at a target of 1600 rpm, but within the range of 1500-1900 rpm, for 3 minutes (target g-fbrce of 350). The bags 
are removed and weighed, with the empty bags (controls) being weighed first, followed by the bags containing super- 
absorbent material. The amount of fluid absorbed and retained by the superabsorbent material, taking into account the 
fluid retained by the bag material alone, is the Absorbent Capacity of the superabsorbent material, expressed as grams 
of fluid per gram of superabsorbent material. 

The Wicking Parameter is a measure of the ability of a superabsorbent material to wick away (transport) a quantity 
of fluid without the aid of a fibrous network. The Wicking Parameter quantifies not only the distance that a superabsorb- 
ent material can wick a liquid but also the quantity of liquid wicked. This property can be especially important for absorb- 
ent composites containing high loadings of superabsorbent material and relatively low amounts of fluff. Briefly, the test 
is performed at ambient conditions by forming the superabsorbent material to be tested into a continuous bed of parti- 
cles. The particles may then be preconditioned by allowing them to become partially swollen in an aqueous 0.9 weight 
percent sodium chloride solution. The continuous bed of particles is then raised to an incline with the bottom of the con- 
tinuous bed of superabsorbent material in contact with an aqueous solution containing 0.9 weight percent sodium chlo- 
ride. The distance and amount of fluid transported by the bed of particles is measured over a two-hour time period. 

Referring to Fig. 7, the apparatus and method for determining the Wicking Parameter will be further described. 

Fig. 7 is an exploded perspective view of the apparatus used for carrying out the Wicking Parameter measurement. 
Fig. 7 illustrates test container 60 comprising a holding chamber 61, a testing chamber 62, and a cover 63. Testing 
chamber 62 is a rectangular chamber 2.54 cm (1 inch) wide, 35.56 cm (1 4 inches) long, and 3.81 cm (1 .5 inches) deep 
(internal dimensions). The testing chamber 62 is suitably formed from a clear material such as an acrylic resin commer- 
cially available under the trademark Lucite 164 (0.635 cm (0.25 inch) thick). The top 64 of testing chamber 62 is open. 
The bottom 65 of testing chamber 62 is formed from a 100 mesh metal screen. The metal screen is adhered to the 
material forming the sides and ends of testing chamber 62. One longitudinal end 66 of the test chamber 62 is formed 
by a piece of Lucite 1 ** material (or other suitable material) which is dimensioned such that the testing chamber 62 
defines a 2.54 cm (1 inch) wide by 0.9525 cm (0.375 inch) deep opening 67. The opening 67 is covered with a 100 mesh 
screen 66. The mesh screen 68 is suitably adhered to the Lucite 3 ^ material forming test chamber 62 around the periph- 
ery of opening 67. Bottom 65 and screen 68 are adhered at their juncture or are formed as a single, integral piece. 

Holding chamber 61 comprises longitudinal ends 70, 71, lateral sides 72, 73, and bottom 74. Holding chamber 61 
is suitably formed from a dear acrylic resin such as Lucite 11 * material (0.635 cm (0.25 inch) thick). Longitudinal ends 
70. 71 , lateral sides 72, 73. and bottom 74 of holding chamber 61 define a top opening 75. When the testing chamber 
62 is formed from 0.635 cm (0.25 inch) thick Lucite 1 ^ material, holding chamber 61 is dimensioned to form a chamber 
3.81 cm (1.5 inches) wide, 36.83 cm (14.5 inches) long and 2.54 cm (1 .0 inch) deep (internal dimensions). In any event, 
holding chamber 61 is internally dimensioned so that testing chamber 62 can just pass into, and snugly fit within, the 
interior of holcfing chamber 61 . 

Holding chamber 61 defines a 0.3175 cm (0.125 inch) diameter opening by which supply tube 76 (0.4763 cm 
(0.1875 inch) diameter opening) is in communication with the interior of holding chamber 61 . Holding chamber 61 fur- 
ther comprises a threaded opening 77 containing a screw 78. Screw 78 is configured such that one end of it can pass 
through threaded opening 77 and contact the test chamber 62 when it is present in holding chamber 61 . A clear plastic 
ruler 79 is suitably attached to side 73 of holding chamber 61 to make distance measurements (as described below) 
more easily. 

Cover 63 is similarly formed from a clear acrylic resin such as Lucite 1 ^ and is dimensioned to cover top opening 
75 of holding chamber 61 when testing chamber 62 is present therein. Cover 63 defines an interior chamber 3.81 cm 
(1.5 inches) wide, 36.83 cm (14.5 inches) long and 1.4288 cm (0.5625 inch) deep. 
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The calculated Wicking Parameter is 1 ,099. 

The Absorbency Under Load test is a measure of the ability of a superabsorbent material to absorb a liquid while 
the superabsorbent material is under a restraining load. The test can best be understood by reference to Fig. 8 which 
is a cross-sectional view of the equipment used to measure the AUL of a superabsorbent material. Referring to Fig. 8, 
a demand absorbency tester (DAT) 100 is used, which is similar to a GATS (gravimetric absorbency test system), avail- 
able from M/K Systems, Danners, MA, as well as a system described by Lichstein in pages 129-142 of the IN DA Tech- 
nological Symposium Proceedings, March 1974. A porous plate 102 is used having ports 104 confined within the 2.5 
centimeter area covered, in use, by the Absorbency Under Load apparatus 106. An electrobalance 108 is used to 
measure the flow of the test fluid (an aqueous solution containing 0.9 weight percent sodium chloride) into the super- 
absorbent material 1 10. The AUL apparatus 106 used to contain the superabsorbent material is made from 1 inch (2.54 
centimeter), inside diameter, thermoplastic tubing 1 12 machined-out slightly to be sure of concentricity. One hundred 
mesh stainless steel wire cloth 1 14 is adhesively attached to the bottom of tubing 112. Alternatively, the steel wire cloth 
1 14 can be heated in a flame until red hot, after which the tubing 1 12 is held onto the cloth until cooled. Care must be 
taken to maintain a flat, smooth bottom and not distort the inside of the tubing 1 12. A 4.4 gram piston 1 16 is made from 
2.54 cm (1 inch) solid material (e.g., plexiglass) and is machined to closely fit, without binding, in the tubing 112. A 200 
gram weight 118 (outer diameter 2.4892 cm (0.98 inch)) is used to provide 39,500 dynes per square centimeter (about 
0.57 psi) restraining load on the superabsorbent material. A sample corresponding to a layer of at least about 300 
grams per square meter (0.16 grams) of superabsorbent material is utilized for testing the Absorbency Under Load. The 
sample is taken from superabsorbent material which is prescreened through U.S. standard #30 mesh and retained on 
U.S. standard #50 mesh. The superabsorbent material, therefore, has a particle size of between 300 and 600 jim. The 
particles can be prescreened by hand or automatically with, for example, a Ro-Tap Mechanical Sieve Shaker Model B 
available from W. S. Tyler, Inc., Mentor, Ohio. 

The test is initiated by placing a 3 centimeter diameter GF/A glass fitter paper 120 onto the plate 102 (the paper is 
sized to be larger than the internal diameter and smaller than the outside diameter of the tubing 1 12) to ensure good 
contact while eliminating evaporation over the ports 104 of the demand absorbency test©' 100 and then allowing satu- 
ration to occur. The desired amount of superabsorbent material 1 10 (0.16 grams) is weighed onto weigh paper and 
placed on the wire cloth 1 1 4 at the bottom of the tubing 1 1 2. The tubing 1 1 2 is shaken to level the superabsorbent mate- 
rial on the wire cloth 1 14. Care is taken to be sure no superabsorbent material is clinging to the wall of the tubing 112. 
After carefully placing the piston 1 1 6 and weight 1 18 on the superabsorbent material to be tested, the apparatus 1 06 is 
placed on the glass filter paper 120. The amount of fluid picked up is monitored as a function of time either directly by 
hand, with a strip chart recorder, or directly into a data acquisition or personal computer system. 

The amount of fluid pick-up measured after 1 hour is the AUL value and is reported in grams of test liquid absorbed 
per gram of superabsorbent material as determined before starting the test procedure. A check can be made to ensure 
the accuracy of the test Tne apparatus 1 06 can be weighed before and after the test with a difference in weight equal- 
ing the fluid pick-up. 

Examples 

In order to illustrate the advantages of this invention, diapers having absorbent composites containing 1 0 grams of 
fluff and 10 grams of superabsorbent material were tested in use to determine their effectiveness in reducing leaks. The 
structure of the test diapers was as disclosed the aforementioned commonly assigned copending E.P. patent applica- 
tion NO. 921 15030 filed of even date, but did not include a surge material. More specifically, 60 babies (30 male and 30 
female) were recruited. The care giver was given 10 diapers containing a particular superabsorbent sample and 
instructed to use the diapers,for two days under normal conditions and to indicate if the diaper leaked or not Diapers 
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containing bowel movements were e**^ 

gMfc acid, (Hoeonsi SSiTlSSS ^ sSfl^t?'^^ 
(Dow 40453.00, lot 111-2); SbXTpI? 3M ° ); '-Partial sodium sa? S Sf^'^^^of 

^ofyateoho. (StocKhausen ^ sab St^^ 0 ' ^^ ^^1^^^ 
(Dow,Drytech534) San»ioii ^u 835)1 ^"TP'e 10-Partial stn;, m Z » , W45353 ).' Sample 9-Polyacr- 
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Table l' 








Samol e 


AC 


QUL 




aul 


WP 


Performance 


l 


29 


0 42 


1 J . u 


1 w • C 


Q 1 1 

o 13 




2 




0 38 


1 1 n 

1 J . u 


10.0 






3 


35 


0.38 


\r n 


Q 1 


1 no i 




4 


37 




i ^ n 

l 3 . U 


0 1 Q 


JCi 




5 


33 


0 54 


1 fi s 

1 V . J 


1 Q Q 


7 AC 


0 


5 


34 


0 34 


lfl s 




i noo 


+■ 


7 


28 


0.51 


1 c . J 


1 7 n 




0 


8 


39 


0.45 


12 5 

U.J 


1 d 1 

it .J 




0 


9 2 - 


30 


1.02 


15.0 


9.4 


555 

WWW 


PI 

u 




27 


1.08 


14.0 


8.7 


572 




10 3 


31 


0.79 


13.0 


10 


675 




ir 


31 


0.78 


8.5 


9.4 


663 




42 


0.56 


12.5 


10.5 


672 




12 5 


32 


0.58 


16.0 


23.3 


689 


0 


13 5 


51 


0.29 


5.5 


6.4 


390 





'Data reported is generally the average of multiple tests 

2 Use tested twice employing superabsorbents having the same 
commercial designation but two different lot numbers. As one use 
test gave a performance rating of 0, and the other a performance 
rating of the superabsorbent is considered unacceptable 

3 Use tested twice employing superabsorbents having the same 
commercial designation but two different lot. numbers. Both samples 
tested gave a performance rating of - 

4 The superabsorbent material was removed from a test diaper 
before the 0UL and WP were measured. This may be necessary if the 
diaper manufacturing process changes the properties of the 
superabsorbent material. WI and AUL will likely be similarly 
affected. 

'Performance was tested under similar conditions but different 
than the conditions used for the other samples. 



As can be seen from reference to Table 1 , Deformation Under Load and Wicking Index are major factors when eval- 
uating or predicting the performance of a superabsorbent material in a high superabsorbent concentration composite. 
Superabsorbent material exhibiting a Deformation Under Load of about 0.6 millimeters or less, and a Wicking Index of 
about 1 0 centimeters or greater, gives an acceptable performance rating of + or 0. Minimal Absorbent Capacity (about 
28 grams per gram) can be acceptable when the Deformation Under Load is about 0.6 millimeters or less and the Wick- 
ing Index is about 10 centimeters or greater. 

As can also be seen from reference to Table 1 , Deformation Under Load and Wicking Index are not the only prop- 
erties which are suitable for predicting the performance of a superabsorbent material in use. Superabsorbent material 
having a Wicking Parameter of about 700 a greater is also generally found to provide acceptable in-use performance 
(performance rating of + or 0). Moreover, it is seen that, of the superabsorbent materials tested, those exhibiting the 
best performance (a + rating) have a higher Wicking Parameter than those superabsorbents exhibiting acceptable per- 
formance but having a lower performance rating (rating of 0). Thus, the Wicking Parameter is able not only to predict 
which superabsorbent materials will perform at an acceptable level but to distinguish among those superabsorbent 
materials exhibiting an acceptable level of performance to determine which may provide the best performance. 

Similarly, of the superabsorbent materials tested, those having an Absorbency Under Load value of greater than 
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about 13 are generally found to be acceptable oerinrmar* . 

about 1 3 are generally not aw«SS35S S^, ° SG having *" ****** Under Load value of te. th* 
*ng the scope of this invention. 9 ^ mp ' e8, prov,ded for W»" of illustration, are not to be taken as lim- 



Claims 



a Widens Mk o( about to oendmetens „ gre ,,°, ™ rmai,on Load of about 0 60 mllimetsrs or te and 
" ""——'— — I ''wing a Deformation under Load of about 0.5 millimeter or less 

«» supsrsbsorbent material, said suoerabson3™Z l»sod on tbe combined «eto.ht of tbe titers and 

-»ste«al.saidsope,M»o«ammaKrlaltota^^ 4 ^^ 
- to ^^-^0.3»o,m.«,^^^S^7 2 »»^ 0 ram.aO^ 

« "■™ e <^»^«c«m,o,^,™ c * n8 ^^ 

<l ^'-^do^-c^tOhav^.^pa^^^^^^ 

'* iJCSSiSa'dZ' " ** ^ — - — ^ on 

<7- ^d^ddd.^.^^^^^ 
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18. The absorbent composite of any one of claims 1 to 5, 7 to 8 and 10 to 17 having about 40 weight percent or more 
superabsorbent material. 

1 9. The absorbent composite of any one of claims 1 to 5, 7 to 8 and 1 0 to 1 7 having about 50 weight percent or more 
superabsorbent material. 

20. The absorbent composite of any one of claims 1 to 8 and 10 to 17 having about 60 weight percent or more super- 
absorbent material. 

21. The absorbent composite of any one of claims 1 to 8 and 10 to 17 having about 70 weight percent or more super- 
absorbent material. 

22. The absorbent composite of any one of claims 1 to 8 and 10 to 17 having about 80 weight percent or more super- 
absorbent material. 

23. The absorbent composite of any one of claims 1 to 8 and 10 to 17 having about 90 weight percent or more super- 
absorbent material. 

24. The absorbent composite according to one of the preceding claims, wherein the superabsorbent material is dis- 
persed among interfiber spaces and/or f toer pores. 

25. The absorbent composite according to one of claims I to 23, wherein the superabsorbent material is dispersed 
between fiber sheets. 

26. The absorbent composite according to one of claims 1 to 23, wherein the superabsorbent material is dispersed on 
fiber sheets. 

27. Use of an absorbent composite, which is defined according to any one of the preceding claims, in an absorbent arti- 
cle comprising a liquid-permeable facing material and a liquid impermeable backing material, whereby said absorb- 
ent composite is sandwiched between the facing material and the backing material. 

28. Use of the absorbent composite according to claim 27, wherein the article is a disposable diaper. 

29. Use of the absorbent composite according to claim 27, wherein said article is a training pant. 

30. Use of the absorbent composite according to claim 27, wherein said article is an incontinence garment. 

31 . Use of the absorbent composite according to claim 27, wherein said article is a bed pad. 
PatentansprQche 

1. Saugfahiger Verbundstoff mit einer Matrix aus Fasern und superabsorbierendem Material, gekennzeichnet durch 
mindestens etwa 30 Gew.% superabsorbierendes Material bezogen auf das kombinierte Gewicht der Fasern und 
des superabsorbierenden Materials, wobei das superabsorbierende Material eine Verformung unter Belastung von 
etwa 0,60 Millimetern oder weniger und einen Dochtwirkungsindex von etwa 10 Zentimetern oder mehr aufweist. 

2. Saugfahiger Verbundstoff gemaB Anspruch 1 mit einer Verformung unter Belastung von etwa 0,5 Millimetern oder 
weniger. 

3. Saugfahiger Verbundstoff gemaB Anspruch 1 oder 2 mit einer Verformung unter Belastung von etwa 0,4 Millime- 
tern oder weniger. 

4. Saugfahiger Verbundstoff gemaB einem der AnsprOche 1 bis 3 mit einer Verformung unter Belastung von etwa 0,3 
Millimetern oder weniger. 

5. Saugfahiger Verbundstoff gemaB einem der AnsprOche 1 bis 4 mit einer Verformung unter Belastung von etwa 0,3 
bis 0,6 Millimetern. 

6. Saugfahiger Verbundstoff gemaB einem der AnsprOche 1 bis 4 mit einer Matrix aus Fasern und superabsorbieren- 



13 



EP0 532 002B1 

dem Material mit mindestens etwa so ... 

4 
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25. Saugfahiger Vertxjndstoff gemaB einem der Anspruche 1 bis 23, bei dem das superabsorbierende Material zwi- 
schen Faserschichten dispergiert ist. 

26. Saugfahiger Verbundstoff gemaB einem der Anspruche 1 bis 23, bei dem das superabsorbierende Material auf 
Faserschichten dispergiert ist 

27. Verwendung eines saugfahigen Verbundstoffs, der gemaB einem der vorhergehenden Anspruche definiert ist in 
einem saugfahigen Artikel mit einem flQssigkeitsdurchiassigen vorderen Material und einem flOssigkeitsundurch- 
lassigen Unterlagenmaterial, wobei der saugfahige Verbundstoff zwischen dem vorderen Material und dem Unter- 
lagenmaterial aufgenommen ist. 

28. Verwendung des saugfahigen Verbundstoffs gemafl Anspruch 27, wobei es sich bei dem Artikel urn eine Wegwerf- 
windel handelt. . 

29. Verwendung des saugfahigen Verbundstoffs gemaB Anspruch 27, wobei es sich bei dem Artikel urn eine Trainings- 
hose handelt. 

30. Verwendung des saugfahigen Verbundstoffs gemaB Anspruch 27, wobei es sich bei dem Artikel urn ein Inkonti- 
nenzbeWeidungsstuck handelt. 

31. Verwendung des saugfahigen Verbundstoffs gemaB Anspruch 27, wobei es sich bei dem Artikel urn eine Bettauf- 
lage handelt 

Revendications 

1 . Composite absorbarrt comprenant une matrice constitute de fibres et de materiau superabsorbant, caract6ris6 en 
ce qu'il renferme au moins environ 30% en poids de materiau superabsorbant par rapport au poids combine des 
fibres et du materiau superabsorbant, ledrt materiau superabsorbant ayant une Deformation Sous Charge d'envi- 
ron 0,60 mm ou moins et un Indice de Drainage d'environ 10 cm ou plus. 

2. Composite absorbarrt selon la revendication 1 , ayant une Deformation Sous Charge d'environ 0,5 mm ou moins. 

3. Composite absorbant selon la revendication 1 ou 2, ayant une Deformation Sous Charge d'environ 0,4 mm ou 
moins. 

4. Composite absorbant selon I'une quelconque des revendications 1 a 3, ayant une Deformation Sous Charge 
d'environ 0,3 mm ou moins. 

5. Composite absorbant selon I'une quelconque des revendications 1 a 4, ayant une Deformation Sous Charge com- 
prise entre 0,3 et 0,6 mm. 

6. Composite absorbant selon I'une quelconque des revendications 1 a 4, comprenant une matrice, constitu6e de 
fibres et de materiau superabsorbant qui content au moins environ 50% en poids de materiau superabsorbant par 
rapport au poids combine des fibres et du materiau superabsorbant, ledit materiau superabsorbant ayant une 
Deformation Sous Charge d'environ 0,6 mm ou moins et un Indice de Drainage d'environ 12 cm ou plus. 

7. Composite absorbant selon Tune quelconque des revendications precedentes, dans lequel I'lndice de Drainage est 
d'environ 15 cm ou plus. 

8. Composite absorbant selon Tune des revendications 1 a 6, dans lequel I'lndice de Drainage est d'environ 1 8 cm ou 
plua 

9. Composite absorbant selon la revendication 1 , comprenant une matrice, constitute de fibres et de materiau supe- 
rabsorbant, qui contient de 30 a 60% en poids de materiau superabsorbant par rapport au poids combine des 
fibres et du materiau superabsorbant, ledit materiau superabsorbant ayant une Capacite d'Absorption comprise 
entre 28 et 41 g/g, une Deformation Sous Charge qui va de 0,3 a 0,6 mm et un Indice de Drainage compris entre 
12 et 19 cm. 

10. Composite absorbant selon I'une quelconque des revendications precedentes, ledit materiau superabsorbant 
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ayan, un RnmM* de Drainage dWon 700 ou p,us. 



H oous Charge d' 'environ 17 ou 
H n oous Cnar 9e d'environ 20 ou 

27. Utilisation d'un composite absorhante ■ 
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31. Utilisation d'un composite absorbant selon la revendication 27, dans laquelle ledrt article est une alfcse. 
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FIG. I 
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